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Description

Cette documentation en anglais, extraite du catalogue Hewlett-Packard de 1970, présente
le voltmétre vectoriel HP 8405A. Sur deux pages, elle présente ses caractéristiques
principales : gamme de fréquences et de tension, sensibilité, mesure de phase, largeur de
bande et spécifications.

Utilisation

Cet appareil était utilisé lors des travaux pratiques par les étudiants de licence et de
maitrise d’électronique dans les années 1970 . Ce voltmetre trés performant était capable
de mesurer de trés faibles signaux (jusqu'a 100 microvolts noyés par le bruit) dans une
gamme de fréquence de 1 a 1000 MHz avec une grande sélectivité (1KHz). Pour I'angle de
phase, on avait le choix aussi entre plusieurs gammes : +- 6°, +-18°, +-60° et +-180°
avec une résolution de 0,1°.
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360° phase range, 100 .V sensitivily
84054 Vector Voltmeter

Specifications

Instrument type: two-channel sampling RY millivollmeer-
phase-meter, which measures voltape of twa signals and
simultancously displays the phase angle betwenn the o
signials.

Frequency range: [ Milz oo | (5H2 n 21 overlapping actove
banes (luwest band covers twa actaves )

Tuning: autenatic within each band omatic phase con-
twl (APC) cireuil responds to the Charnel A inpul

i Search and lack e, appraximately 10 ms.

n between channels:
1 ta 300 MHz: pregter than 100 dB.
300 to 1,000 MHz: greater than 80 JB.

Maximum ac input: 2 ¥ peal,

Maxirmum de input: —sg V.

Voltage range (rms);

| cnamnel 1410 MHz 10600 MHz | 500 - 1000 MH: |
D TE | ey [ @10V | wwavoiov
| &© <Hp-LY (E Loy

M uv- 10V

Runge of cach charnel s extended to L0 ¥ with 13764
LO:1 Trvider,
Voltmeter characteristics:

Meter ranges: 100 .V 1o 1 W s tull scale i3 10-dB SEps.
Meter in amplilude of the furdamental com-
ponent of the inpot signal.

Woltage ratio accuracy:

1 - 200 MHz:
0.2 B for —60 o0 dB rangrs,
0.5 dB for —70 to - 10 B tanges.
2000 - 1000 M1 x:
.2 dB Lor — 6t to — 10 dB ranges,
0.3 dB for 700 0 B ranges,
1.5 4B for 10 4B ranges.
Fhasemetar charactaristics:

Phase range: 3607 indicated oo scrocenter moeler with
cnd-scale ges ol =180, &0, =18, auml —&,
Mater indicates phase difference between (he Tunda-
mental components o the input signals,

Resalution: 017 art ary phase angle,

Meter offset: - 1807 in L0° steps

Phase accuracy: a: s:r:g-‘c [réqu:n-‘_‘y

£y

—L37 {equal wl-

Phase jirtter vs. Channzl B nput lovel
Greater than 700 oV: (ypically less than 0.7° [EES
125 to 700 uV: Iy less than 0.5° p-p.

2010 125 pV: ty sically less than 27 [pop.

Accessaries furnished: two [15764 1001 Dividers Lo reducs
vollage input 10 te 1; bwo 102164 Isolutors to elini- e
errars due to the effects of changing lest point impedae;
twa 102184 BNC Adaptess w sonveel probe lip Lo Ll
BNC connector; sis ground clips for 115764 or L0216A;
siv replacement probe tips.

Input impedznce {neminal): (.- b oshunted oy Approxi-
mrarely 2.5 pliy 1 MO shenled by approxiciately 2 Y when

A 1001 Divider is used; 0.0 M0 shunted by ap-
proximaely 5 pF when 102164 Tsolawor is used. AC-
coupled

Residual noise: loss thao 10 2V s indicaicd oo the meter.

Bandwidth: 1 :Hz.

RFl: corducted and radialed leakage limits are below those
spectfied in MIL-1-61810 and MIL-1-1691060 except fur
pulses emitted from probes. Spectral intensity of these
pulses s approgimately 60 oV Mz, spertrm cxtends to
approsimately 2 Glle. Pulse tale varics from | te 2 M He,

20-kHz IF output feach channel): reconstsucted signals, with
20-kHe fundamental cumpanents, having the same arnpli-
fde, waveform, and phase relationship as the input sig
nals. Ourpot npedanie, Lo00 (2 in series with 2000 Pl

BNC [emale conpecturs,

Recorder output:

Amplitude: 0w approx. -1 ¥ de Open crenit, propor
tional to voliueler rading in volts. Culput tracks vole.
age reading willin +0.5% of full scale. Output im
pedance, 10000; BNC female connectar,

Phase! ( toapprox. o003 Ve, G cireuit, propartional
to phesencier reading. Externel load greater than
10,0008 affocts recorder outpul and meter reading less
taan Outsat tracks mewer reading within -=1.37,
of end seale; BNC fermale counsctor,

Power: 115 ar230 ¥V =104, 50 w400 Hz, 35 W

Weight: et 30 1b (13,5 k). Shipping, 35 1b (15,8 kg),

Dimensions: 14347 % 77 x 16347 (467 x 425 mm).

Price: Model 54024, §28350,

Option 02, Tinear dB scele uppermos: on voltnetor
Add $25.00.

ages af Channel A and By,

11538A B0 12 Tee, with Type N RF fitl TIgs,
for manitoring signals in 50 2 transmission
ling withaut terminating the line. 375

115480 Power Splitter, all connectors Type
N temale (UG-2aa:10 385

9024 Terminztion, far terminating 50 &
coaxial systems in their characteristic im-
pedance,

115124 Shorting Plug, Type N male,

\_ 115704 Aeeessory Kit, required far measurcments in 30 ¢ systems.  §i40
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VECTOR VOLTMETER
Accurate voltage and phase measurements,
1-1000 MHz — Model 8405A
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The HP 8405A Vector Voltineter measures the magnitude

of ard the phase difference between two voltage vectors from
1 to 1000 MHz. Since RF voltages have both magnitnde and
phase, simple vollage measarements tell only kalf the story.
Much circoit design is virually rypossible without phase
infurmation; both magoilude and phase data are required to
iz ciccuit design.
The HF 8405A provides high accuracy and ceselution;
direct redout, and operating consenience, feitures which
enab’e you to make BRI voltage and phase measurements moce
easily than ever before. It reduces coats by minimizing equiz
ment requirerients, saves time by simplifying measurements,
and increases effectiveness by extending capebilicy in the RE
range.

1-1000 MHz frequency range
The instrument uses plase-luked coberent sampling o
trenslate 1- o 1000-MHe RF signals tw 20-kFlz IT signals.
The II° signals wetain the same wave shapes and the same
amplitude and phase relalicnships as the origina RT. Thus,
the vector voltmeter’s performance s related to what you
might expect “rom a precision laboralory receiver.

Automatic tuning over an octave
Yeu sitoply rotatz a fond-penel switch to select any of the
21 overlapping oclave tanges which include che input signal
frequency, and the automatic phase-locked tuning does the
rest, To eliminate guesswoik, 4 Mront-panel light twlls you
when the voltmeter Is propeily Luned, Tt can then follow
slowly crifting signals automalically,

100 uV F.S. sensitivity, =90 dB dynamic range
Voltages [ton: less than 100 microwols to 1 volt can be
measuted on vhennel B of the 8403A, Mrom less than 300
riccevells e 1 ovolt on channel A, {Channe! A rexpuires the

higher input tu uperate the avtomatic tuning). Exteenal 10:1
dividers extend channel A and B meascrements o LU velts,
Thus, readings cin be taken vvez a 90- to 100-dB ange.
Fither channel A or B voltages are read on & single front-
panel meter by simply setting & switch, Both voltage and
phase meters have rugged, reliable taut-sand suspensions
wilh mirror-hacked scales mcdividually calibraced to the meter
movemnert,

The mpul signals are asplied through convenent ac-
coupled probes that are permanently atrached to the instru-
ment. ‘These probes present a high inpul impedance (0.
megohm shanted by 2.9 pioofaradsy for minioam loading
effects when probing. The 100U dividers increase input im-
pedance to 1 megchm shunted by 2 picofarads. The ac
coupling in the probes permits you to measarz signals as
much as 30 volts uff grownd. Output signals incude the 20-
kHz signals from each channel plus recosder cutputs pro.
portional to phase and amnplitude,

360° phase range, 0.1° resolution
Phaze 5 read o 4 xero-center meter with end-scale ranges
of +=180%, =607, —18°, ind =6". The =06 scale pro-
vides 0.1 resnlution, and a merer offset selectable in precise
107 incroments permils this resolution o be realized any-
where in the 3607 range. Phase accuracy s +1.57 at fixed
frequencies and cqual signal levels in channels A and B.

High selectivity, 1-kHz bandwidth
Although the sampling system employed in the S405A re
sults i wide Frequency coversge, the actual measuremens
Bendwidth in the 20-kHz 1F preceding the volmge and
phase meisuring sections is enly about 1 kHy, affording high
selectivity, As a result, measurements are (reg [rom errors
that might be encountered with a wideland system if signal

]17'1fm(‘:1i(_'§ or other S:—JLUiU'l'lS Q'I.IEP'.HS WEre P]'ESEI)L
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Pour nous citer :
Base de la Mission nationale de sauvegarde et de valorisation du patrimoine scientifique et

technique contemporain, PATSTEC, Documentation du voltmétre vectoriel HP 8405A
(Hewlett-Packard Company), https://www.patstec.fr/ressources/objets/detail ?id=15977,

consulté le 2026-07-28
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